
PhD Winter School on Inorganic Materials – Synthesis, Characterization and Sustainability
InoMat2024 – Bressanone (BZ), Italy, 15-18th January 2024


SWELLABLE ORAGNICALLY MODIFIED SILICAS AS NOVEL ADSORBENTS FOR ORGANIC DYES FROM WATER BODIES

Lorenzo Maccarinoa, Vanessa Miglioa, Leonardo Marchesea, Chiara Bisioa,b

a Dept of Sciences and Technological Innovation, University of Eastern Piedmont, viale T. Michel 11, 15121 Alessandria
b CNR-SCITEC Institute of Chemical Science and Technology “Giulio Natta”, Via G. Venezian 21, 20133 Milano
lorenzo.maccarino@uniupo.it


Industrial activities are depleting water quality, introducing pollutants with different chemical composition, such as heavy metals, volatile organic compounds, and dye molecules. In particular, azo and triarylmethane dyes, whose major exponents are Methyl Orange (MO) and Rhodamine B (RhB), are used in large amounts for different industrial applications.[1] Due to its versatility, easiness, low costs and high removal capacities[2], adsorption is one of the most interesting technique for the treatment of wastewater. Swellable Organically Modified Silica (Silica-SOM) and its quaternary amino functionalized version (QA-Silica-SOM) are hybrid solids with the ability to increase their volume during the adsorption process. Due to this propriety, these materials are good candidates for the removal of high quantities of pollutants.[3] Silica-SOM and QA-Silica-SOM are synthesized by sol-gel process in basic conditions, using bis(trimethoxysilylethyl)benzene as a precursor.[4] The physico-chemical properties were determined by means of a multi-technique approach: these hydrophobic amorphous materials possess an irregular morphology, a 3D network of Si-O-Si bonds with aryl and aromatic groups and a surface charge that is negative for Silica-SOM at pH above 3.7, while is positive for QA-Silica-SOM at pH below 10.2. The adsorption properties of both materials towards MO and RhB will be discussed. Silica-SOM removes 98% of RhB and 97% of MO in less than 1 hour of contact with maximum capacities of about 500 mg/g and 75 mg/g, respectively; while QA-Silica-SOM removes 95% of MO in 20 minutes with maximum capacities of ca. 125 mg/g. Moreover, these materials are regenerable, with a simple sonication of the material in ethanol, and reusable for 6 adsorption cycles, maintaining excellent adsorption performances.
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